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PREFACE

This report summarizes information, including selected indices of nutri-
tion status, received from five participating States which comprise the
initial group of contributors to a developing program of nutrition sur-
veillance in the United States. We will consider adding other indices

as their utility and availability become evident. To the extent possible,
tabulations in subsequent issues will be presented in the same format
unless experience indicates a change is appropriate.

The data presented in these tabulations come from a variety of sources
including health department clinics, Headstart programs, and other health
care situations. Because of the lack of uniformity of data sources, as

well as methodology, direct comparisons among States should be made with
caution.

Contributions to the Nutrition Surveillance Report are welcome.
submit to:

Please
Center for Disease Control
Attention: Preventable Disease and

Nutrition Activitv
Atlanta, Georgia 30333

Center for Disease Control . . . . . . .. . . .David J. Sencer, M. D.

Director



Nutrition Indices by State

Data presented in Tables 1-6 represent children examined during the first
and second quarters of 1974. Only persons reported to the Center for
Disease Control prior to October 25, 1974, are included. The criteria
for selection of persons with low or high values appear on page 6. Data
presented in these tables should be considered preliminary.

The data supplied by the States indicate that iron deficiency anemia con-
tinues to be a major nutritional problem as measured by hemoglobin and
hematocrit levels (Tables 1 and 2). Hemoglobin and hematocrit levels
identify somewhat different numbers of children in the same population.
This shows that these two indicators are not directly interchangeable.
The Center for Disease Control is undertaking an analysis of hemoglobin
and hematocrit data to determine the ability of hematocrits to accurately
identify children with specified low hemoglobin levels. These data will
be presented in a subsequent nutrition surveillance report.

Growth data are being used in this surveillance bulletin as one index of

a child's nutritional status. Many children are being found in the parti-
cipating States who fall below the 5th percentile of growth and development
as measured by height for age. This index of growth retardation reflects
possible long-term nutritional deprivation. Although it is well established
that growth and development are affected by poor nutrition, we do not mean
to imply that nutritional intake is the only determinant of a child's
height. The data on weight for height show considerably more children in
the high (potentially obese) than in the low (underweight) percentiles. 1In
addition there are more children with low height for age than with low
weight for age. These data indicate that the population under surveillance
is relatively overweight. This is common knowledge and supports data from
several national studies demonstrating a high prevalence of obesity even in
the lower socio-economic U.S. population.

A comparison of Tables 1 and 2, which show percentage for the first and
second quarters, demonstrates little change except for a drop in the per-
cent with low hemoglobin. A closer inspection reveals that only Kentucky
showed a decrease. This, combined with the increase in the number reported
from Washington which has the same low percentage in both quarters, resulted
in the overall drop from 9.2 to 5.4 percent with low hemoglobins.

The analysis of the data by sex and ethnic group (Tables 3 and 4) shows little
Important differences in the various subgroups except for more short males
than females. Recent studies of selected populations have shown that black
children are somewhat taller than white children of the same age, sex, and
Socio-economic status. The percentage of black children with low height
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for age may therefore represent a minimum estimate of the true prevalence
of poor growth and development, since the white and black children have
been compared to the same reference standards in these surveillance data.

A high prevalence of American Indian children who are short for age is also
demonstrated by the surveillance data. This is different from other pub-
lished data which indicate that American Indians are not markedly different
from U.S. standard reference populations. The American Indians included in
this surveillance report also had a higher percentage of children with low
hemoglobins when compared with other ethnic groups. The majority of
American Indians under the current surveillance system are in urban popu-
lations and may represent a particular problem of moderately severe socio-
economic and nutritional deprivation. One other interesting observation

is the relatively high percentage of Spanish Americans and American Indians
whose weight for height was above the 95th percentile. This is also an
indication of an obesity problem among these groups.

The nutritional indices analyzed by age emphasize the problems in inter-
pretation of hematocrits and hemoglobins. For example, among males during
the first quarter the percentage with low hemoglobins decreases from the

2 to 5 age group to the 6 to 9 age group. On the other hand, the percen-
tage with low hematocrits increases in the 6 to 9 age group compared with
the 2 to 5 age group. There is an increase in the prevalence of both low
hemoglobin and low hematocrit with age in the females.

The relatively high percentage of overweight as expressed by weight for
height in the very young age groups and the teenage females are cause for
considerable concern. The national problem of obesity can be seen to have
its roots in some of the earliest phases of development of nutritional
habits. Obesity, and its sequelae such as coronary artery disease, hyper-
tension, etc., can be seen to be a pediatric as well as an adult problem.

The data from Louisiana are not included in these tabulations for technical
reasons but will be presented in subsequent reports. A special analysis of
the Louisiana data is included under the Special Reports section.



Nutrltion Indices by State, Januarv-March 1974
Persons Less than 18 Years of Age

Table 1

Hemoglebin Hematocrit Height For Age Weight For Age weight For Height
State No. % No. % No. % No. 2 No. % %

— Fxam. [ow Exam. lLow Exam. Low Exam. Low Exam. Low High
Arizona 2,450 14.5 1,767 14.7 3,675 15.3 3,474 8.6 3,296 5.1 16.0
Kentucky 5,036 9.2 3,738 19.6 6,624 13.4 6,492 6.6 6,388 6.5 12.8
lennessee 192 10.4 1,149 16.9 1,864 14.0 1,871 153 1,848 4.7 12.8
Washington 1,864 1.9 2,983 113 3,084 12.8 3,072 5.9 3,038 3.6 12.2
Toral* 9,%2 9.2 9,237 16.0 15,047 13.8 14,909 7.0 14,570 5.4 13.4

*

Includes unknown sex.

Nutricion Indices by State, April-June 1974
Persons less than 18 Years of Age

Table 2

Hemoglobin Hematocrit Height For Age Weight For Age Weight For Height
State No. 3 No. % No. % No. % No. 4 3

= Exam. lLow Exam. Low Exam. Low Exam. Low Exam. Low  High
Arizona 1,608 15.8 1,046 14.5 2,198 14.1 2,199 7.8 2,105 4.9 14.6
Kentucky 5,560 6.9 3,902 20.7 6,631 15.3 6,558 1.3 6,371 5.9 14.6
Tennessee 291 10.7 2,455 18.1 3,582 10.4 3,588 6.4 3,168 4.5 11.5
Washington 7,453 1.9 6,205 12.4 7,504 12.7 7,504 5.5 7,389 3.4 13.7
Total* 14,912 5.4 13,608 16.0 19,915 13.3 19,849 6.5 19,035 4.6 13.7

*includes unknown sex.




Nutrition Indices by Sex and Ethnic Group, January-March 1974
Persons Less than 18 Years of Age

Table 3

Hemoglobin  Hematocrit  Height For Age  Weight For Age  Welght For Height
Sex and No. 4 No. r 4 No. p4 No. % No. LZ = .h
Ethnic Group Exam. Low Exam. Low Exam. Low Exam. Low Exam. ow igh
Male
898 11.8 708 21.8 1,338 16.2 1,330 7.8 1,304 4.8 13.4
::\;i: 2,833 7.7 2,869 16.4 4,637 13.6 4,572 7.9 4,521 5.9 11.8
Sp.American 335 5:1 422 8.3 501 14.2 500 4.4 476 4.4 224
Am. Indian 615 15.3 456 18.0 835 17.0 837 8.7 799 4.6 161
Oriental 11 9.1 9 0.0 19 157 13 0.0 13 0.0 0.0
Other 22 0.0 21 23.8 28 21.4 28 1729 28 14.3 10.7
Unknown 117 6.8 168 8.3 215 1231 214 4.2 202 6.4 16.3
Total 4,831 9.2 4,653 16.3 7,567 14.5 7,494 7.4 7,343 5.5 13.4
emale
17Bluck 940 12.0 728 21.0 1,447 13:7 1,446 5.9 1,416 5.0 1355
White 2,748 7.5 2,837 15.1 4,484 12:3 4,423 6.5 4,327 5.9 12.2
Sp. American 286 3.8 388 9.0 468 12.8 468 4.7 449 3.1 21.8
Aa. Indian 621 15.3 435 19.5 855 16.7 853 8.9 812 3.9 153
Oriental 7 0.0 7 15.3 11 9.1 11 9.1 11 0.0 6.0
Other 14 7.1 16 6.3 22 13.6 22 0.0 22 0:0 9.1
Unknown 93 5.4 146 9.6 193 13.5 192 9.9 190 4.2 11.6
Total 4,709 9.1 4,557 15.7 7,480 13.1 7,415 6.6 73227 B5a2 13.3
Table 4
Nutritfon Indices by Sex and Ethnic Group, April-June 1974
Persons Less than 18 Years of Age
Hemoglobin Hematocrit Height For Age Weight For Age Weight For Height
Sex and No. 2 No. 4 No. [ 3 No. F No. X %
Ethnic Group Exam. Low Exam. Low Exam Low Exam. Low Exam. Low _High
Male
Black 1,216 6.8 1,197 20.7 1,838 14.0 1,825 8.3 1,778 5% 11.5
White 4,581 4.9 4,208 16.4 6,239 13.5 6,216 6.4 5,937 4.9 13.1
Sp. American 485 2.5 451 11.3 522 13.8 522 5.2 513 4.9 19.1
An. Indian 883 7.7 668 13.0 1,016 13.6 1,016 5z1 987 3.4 20.1
Oriental 19 0.0 12 16.7 19 1.1 19 31.6 19 10.5 943
Other 80 1.3 69 11.6 87 21.8 86 12.8 85 4.7 10.6
Unknowm 339 2.4 302 9.6 365 15.9 367 10.4 348 4.9  13.5
Total 7,603 5.2 6,907 16.2 10,086 13.8 10,051 6.8 9,665 4.8 13.8
Female
Black 1,254 6.6 1,185 20.3 1,872 12.2 1,867 B 1,810 4.1 12.6
White 4,239 5.5 4,008 15.8 5,965 12.8 5,937 6.2 5,638 4.9 12.9
Sp. American 445 1.3 436 16.3 484 14.5 484 4.5 470 2.6 18.3
Am, Indian 986 8.2 719 11.7 1,097 13.9 1,098 543 1,064 2.9 18.1
Oriental 19 0.0 14 0.0 19 21.1 19 5.3 19 0.0 10.5
Other 65 3.1 58 8.6 66 10.6 67 6.0 64 9.4 9.4
Unknown 297 3.0 272 8.1 326 10.7 326 6.1 305 3.0 10.2
Total 7,305 5.7 6,692 15.8 9,829 12.8 9,798 6.2 9,370 4.3 13.6




Nutvition Indices bv Sex and Age,
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Table 5

Welght For Height

No. No. z No. % No. b4 No. v 4 4
o Exam. lLow _Exam.  Low Exam. Low _ Exam. Low Exam. Low MHigh
Male
-1 1,083 7.0 1,246 13.3 2,186 18.6 2,153 9.6 2,075 7.4 1543
1 939 8.8 964 9.4 1,389 16.2 1,369 7.2 1,348 5.6 18.6
2-5 1,846 12.2 1,848 21.0 2,215 12.8 2,696 5.7 2,656 3.7 12.4
6-9 369 11.1 274 26.8 513 8.6 511 5.3 508 6.1 7.1
10-12 252 6.0 157 17.8 336 8.9 337 77 336 7.4 5.4
13=17 342 1,2 164 4.9 428 9.8 428 10.3 420 4.8 7.9
Total 4,831 9.2 4,653 16.3 7,567 14.5 7,494 7.4 7,343 5.5 13.4
Female
#1 1,119 5.6 1,237 13:5 2,148 14.3 2,122 8.0 2,047 7.4 15.6
1 874 8.0 894 11.5 1,334 17.9 1,326 6.7 1,298 4.1 19.6
2-5 1,743 11.6 1,773 18.7 2,662 12.8 2,636 5.6 2,602 3.1 10.8
6-9 372 14.2 262 27.9 506 7.3 507 5.1 500 8.2 750
10~-12 211 10.4 155 1955 309 7.8 310 10.6 303 10.9 4.6
13-17 390 4.9 236 7.2 520 6.5 514 5.1 477 4.2 12.4
Total 4,709 9.1 4,557 15.7 7,480 13.1 7,415 6.6 75227 5:2 13.3
Table 6
Nutrition Indices by Sex and Age, April-June 1974
Persons Less than 18 Years of Age
Hemcglobin Hematocrit Height For Age Weight For Age Weight For Height
Sex and Age Croup No. 3 No. % No. p 4 No. 4 No. 2 p4
Exam. Low Exam. Low Exam. Low Exam. Low Exam. Llow High
Male
<1 2;205 3.2 2,164 13.3 3,220 16.2 3,204 8.6 3,061 5.8 14.2
1 1,598 4.9 1,443 10.3 2,029 15.3 2,023 6.4 1,957 5.5 19.8
2=3 3,058 6.2 2,708 20.2 3,754 12.3 3,742 5.4 3,605 3.6 12.2
6-9 361 11.6 318 31.8 519 10.8 519 6.9 491 4.1 6.9
10-12 184 6.0 148 18.9 282 6.0 280 6.1 273 7.0 5-9
13-17 197 2.0 126 3.2 282 9.6 283 9.5 278 2.9 7.2
Total 7,603 5.2 6,907 16.2 10,086 13.8 10.051 6.8 9,665 4.8 13.8
Female
£} 2,053 3.4 2,056 12.4 3,079 13.8 3,071 7.8 2,908 6.5 14.4
1 1,471 5.2 1,322 10.1 1,874 16.7 1,862 6.2 1,786 4.5 20.2
2-5 3,022 6.7 2,678 19.1 3,699 11.4 3,688 4.8 3,580 2»5  11.t
6-9 356 13.6 319 34.5 537 7.3 536 3.0 497 4.6 7.8
10-12 166 4.2 150 20.0 273 12.1 274 12.8 257 5.4 6.6
13-17 239 4.2 167 9.0 367 79 367 6.5 362 3.2 1l1.4
Total 7,305 5.7 6,692 15.8 9,829 12.8 9,798 6.2 9,370 4.3 13.6
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Criteria for identifying individuals with low or high values.

1. Low Hemoglobin and Low Hematocrit: Hemoglobin or hematocrit below the
level specified in the following table for appropriate age and sex.

Age Hgb. Het.
6-23 months 10 grams 31%
2-5 years 11 grams 347
6-14 years 12 grams 37%
15 or more years (females) 12 grams 377%
15 or more years (males) 13 grams 407

2. Low Height for Age: Height for age less than the 5th percentile of a
‘ person at the same sex and age in the reference population.

3. Low Weight for Age: Weight for age less than the 5th percentile of a
person of the same sex and age in the reference population.

4. Low Weight for Height: Weight for height less than the 5th percentile
of a person at the same sex and height in the reference population.

5. High Weight for Height: Weight for height greater than the 95th per-

centile of a person of the same sex and height in the reference popu-
lation,

Reference Population: Smoothed distributions of percentiles of the following

populations:
Age Reference Population Data
Birth - 24 months Fels Research Institute Growth Study
25 = 59 months Preschool Nutrition Survey
60 - 143 months National Health Examination Survey, Cycle II
144 - 215 months National Health Examination Survey, Cycle III

Note: Growth percentiles represent heights and weights which have been
standardized for sex and age, and sex and height (for weight for height).
Therefore height and weight comparisons may be made between groups of indi-
viduals using percentiles without being concerned about the age and sex
di§tributions of groups being compared. However, comparison of height and
wglght among groups with persons of diverse ethnic origins should be made
with care because of genetic differences in growth potential. Differences
observed between groups may be due to differences in the ethnic makeup of
the groups rather than differences in nutritional status.



SPECIAL REPORTS

Nutrition Surveillance in the United States

1L

Introduction and Background

The literature contains accounts of many nutritional status studies con-
ducted throughout the United States; however, few have been performed on

a regional or national basis. Prior to the late 1960's, these studies |,
consisted primarily of dietary investigations such as the USDA Household
Food Consumption Survey conducted in 1955 and again in 1965. 1In 1968, a
largely subjective report entitled Hunger U.S.A. was published by the
Citizens Board of Inquiry into Hunger and Malnutrition in the United States.

Between 1968 and 1972, three major nutrition surveys were conducted. One

of these, the Ten-State Nutrition Survey (1), was the largest and most
comprehensive ever conducted in the United States and focused on the lower
income populations in 10 selected States. The Preschool Nutrition Survey
(2), comprised a random sample of the U.S. preschool-age population, and
more recently, the first Health and Nutrition Examination Survey (3) (HANES),
was conducted from 1971-1973 on a random sample of the total U.S. population.

These major surveys tend to support one another. While the kinds and de-
grees of malnutrition vary from place to place and are present among all
ages, ethnic groups, and economic levels, nutritional problems appear to
be most prevalent in young, minority group individuals of low socio-
economic status (4). The surveys also documented the majo¥ nutritional
problems in the United States -- growth deficit, obesity, anemia, and
dental caries (5). In order to increase the knowledge of nutritional
status in this country, the Center for Disease Control, after consulta-
tion with various State and national nutritionists, has undertaken the
surveillance of growth, obesity, and anemia, and periodically plans to
share this information through the dissemination of a surveillance report.

Definition of Terms

The tools of nutritional assessment, both of individuals and population
groups, are:

a) biochemical measurements of nutrients in body fluids and tissues;

b) clinical examination, including assessment of growth by utilizing
body measurements; and

¢) collection of dietary information.

The major objective data used for the determination of nutritional
status are anthropometric and biochemical. Dietary intake data are



most useful in pointing out avenues for intervention. They should be
confirmed by biochemical values, body measurements, OT the presence
or absence of clinical signs.

Nutrition surveys traditionally have involved the examination of a
population group at a specific point in time and are thus '"cross-
sectional" in nature. They provide information about the prevalence
of a condition in a population at a given point in time. They do not
provide insight into the number of individuals who may be expected to
develop a condition over time.

A nutrition survey requires rigorous sampling procedures so that
accurate estimates of the magnitude of problems identified within

the selected population can be made. If sampling is unrepresentative
or if an insufficient proportion of the population sample participates,
conclusions and generalizations will be severely restricted. Usually,
the sampling frame is quite broad -- a county, State, or larger

region -- so that the resulting data are not particularly useful for
program planning purposes at the local level. Although problems are
identified, neither specific locations nor the relative magnitude of
problems in different locations are identified. Unfortunately, this

is precisely the kind of information which is required for effective
and rational programming at the local level.

Nutrition surveys, if conducted in the same population at two or more
points in time utilizing similar methodology and sampling methods, can
provide useful information regarding changes that occur over time in
't'hesg groups. This aspect of HANES has prompted the use of the words
monitoring" or "surveillance" in describing this activity (3).

Surveillance, as contrasted to a survey, implies continuity — a fre-

quent and qmtinuous "watching over." Repeated surveys do not accomplish
this, particularly if the period of time between population sampling is

protracted. Tt}erefore, an activity that monitors individual groups,
particularly high-risk groups, on a continuous, uninterrupted basis, is
cflesirable. Surveillance ideally should be carried out within a sam{)ling
iréami and in a population of known size and characteristics. Practically,
: tde usefulness of this type of information gathering is to be maxi-

1‘1'1 zed with a minimum of expense, it is often necessary to deal with
samples of convenience;" i.e. you take what you can get, where you can
get it, utilizing the best possible data which describe ’the samp{e-

Development of a Nutrition Surveillance System

Information relating to nutritional status is being collected in a

:izie;zdoinmidical :ar:z1 situations, but is usually not systematically
erms of the nutritional status of i

. of the population groups

vﬁ\:zged.f Examples are the measurement of children and adultsgin g

y of situations such as well-baby clinics, Headstart programs

’
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school health examinations, family planning clinics and others. Another
very common measurement performed in many medical evaluation situations
is hemoglobin or hematocrit determination measurements related to

anemia and iron deficiency.

Initial efforts have focused on the collection and analysis of these

basic data so that some of the data needed at the local level for nutri-
tion programming could be provided. Due to limited resources, initial
efforts have concentrated on measurements of height, weight, and hemo-
globin or hematocrit. These determinations fortunately relate to the
najor nutritional deficiency problems that have been identified in the
United States —- growth deficit, obesity, and iron deficiency anemia (1,2,

During the past year a number of States have begun to activate Early
Periodic Screening, Diagnosis and Treatment (EPSDT) programs which have
as part of the required examination the measurement of height, weight,
and hemoglobin or hematocrit. In many areas this provides a convenient
source of data available at minimal cost. Data have been gathered by
State health departments from medical care facilities and programs such
as Headstart, EPSDT, Supplemental Feeding Program for Women, Infants,
and Children (WIC), and other activities which serve potentially high-
risk groups. Expansion to other data sources can be considered as re-
sources permit,

As part of the data collection system, there must be a mechanism for
assessing and improving the quality of the data. Two of the most common
measurements done in health clinics, height and weight, are often done
poorly. This is due partly to inadequate equipment, and partly to
inadequate training of the individuals making the measurements. One of
the goals of a nutrition surveillance system is to monitor and improve
the quality of the measurements, both anthropometric and biochemical,
and to evaluate inexpensive and accurate measuring devices.

Uses of Nutrition Surveillance

There are at least six ways in which data from a nutrition surveillance
system can be utilized:

a) To define the prevalence of particular nutritional problems in
target populations. Although the present system utilizes only
height, weight, and hemoglobin or hematocrit, the system may be
modified so that other measurements can be utilized.

b) To provide a basis for identifying individuals in need of follow-
up and treatment.

¢) To provide "before" and "after" information for the evaluation of
intervention and preventive programs both for individuals and
population groups.
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d) To provide data to establish priorities for the allocation of
funds and personnel resources.

e) To provide information, geared to the local situation, to enable
effective targeting of Federal, State, and local feeding programs.

£) To provide a research base for investigating the relationship
between various levels of nutritional status and health conse-

quences.

Organization and Future Plans for Nutrition Surveillance

The nutrition surveillance system being developed by CDC has three
major components:

a) A data collection system.
b) A mechanism for analyzing the data.

¢) A mechanism for returning the results to the originating clinic
or activity for their use.

A format has been developed for gathering and submitting data in a
standardized, computer-compatible manner from several types of clinics.
This format reflects recommendations from other Federal and State
health agencies and subcommittees representing the American Academy
of Pediatrics and the Food and Nutrition Board, National Academy of
Sciences - National Research Council. Working with five States
(Arizona, Kentucky, Louisiana, Tennessee, and Washington), basic data
collection has been further refined and the fundamental principles
contained therein have been widely adopted by other health screening
programs, particularly EPSDT and Headstart. This further assures

availability of data because of widespread acceptance of the basic
methodology.

Analysis of the data from the five States is now being performed at
CDC. The ultimate goal is to develop a simple computer system that
can be exported to individual States or other geographic entities

which will then be able to handle their own data. Comparisons of,

height and weight are made with reference population data to charac-
terize the nutritional status of target populations as described in
the statement from the Committee on Nutrition Advisory to CDC, Food

and Nutritian Board, "Comparison of Body W
eight
Heights of Groups of Children." ¢ B 0l e

Mznthly tabulations are provided both to the clinic and State levels.
These consist of listings of individuals requiring nutrition follow—
up, together with clinric summaries and the numbers and percentages of
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children examined who are listed for follow-up because of deficiencies
in one or more of the indices. Quarterly and annual summary tabula-
tions are planned to enable geographic comparisons, as well as selected
agency and program comparisons. Geographic comparisons of height and
weight summaries within and among States with children of diverse ethnic
origins should be made with care because of genetic differences in
growth potential. Differences observed between geographic areas may be
due to differences in the ethnic makeup of the areas rather than dif-°*
ferences in nutritional status.

Accurate measurements are critically important if the true picture of
the nutritional status of a given population is to be obtained. Tabu-
lations based on data obtained by overmeasuring youngsters for height
can convey an impression of excessive leaness when weight for height
ratios are considered; the conyerse is true with consistent under-
measuring for height. These data might be interpreted as showing an
excess of overweight or potentially obese children. Mechanisms are
being developed to build into the surveillance system the ability to
monitor and improve the quality of data being collected. The data will
be computer edited for acceptable codes and reasonable values. Those
items not meeting these criteria will be identified and corrections
will be made in appropriate States in a prescribed manner. A prototype
device has also been developed and constructed at CDC which is suitable
for measuring the length of infants and the heights of individuals able
to stand. This device can be used in both field surveys and in static
clinic situations. Recommendations will be forthcoming for standardized
methods and equipment for hemoglobin and hematocrit determinations.

The basic data handling system can be modified to permit future incor-
poration of additional nutritional indices into the basic format on a
routine basis. For example, serum cholesterol determinations are being
submitted regularly from Arizona. In addition, weight of neonates could
be obtained from vital records and submitted routinely. When adjusted
for ethnic group, parity, and maternal size, birth weight is a reliable
predictor of maternal nutritional status.

Reference Data and Guidelines for Interpretation

In order to make meaningful interpretations of data relating to anemia

and physical growth of children, some comparisons must be made with .
known values derived from an appropriate reference population. Questions
which come to mind are: Which reference populations are most appropriate,
and what methods of comparison are most useful?

These questions will be discussed briefly below, both for measurements
of height and weight and of hemoglobin and hematocrit.
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a) Reference Populations

ey

(2)

Height (or length) and weight : depending upon circum-
stances, two alternate criteria have been used in the
past for choosing appropriate reference populations

for comparison with study populations. One is that the
reference population should be reasonably representa-
tive of the total population from which the study popu-
lation is to be drawn. The other is that the reference
population be chosen deliberately from an "elite" group,
so it will be well-nourished, although unrepresentative.
This maximizes both the degree to which the groups'
growth potential has been fulfilled, and the probability
of detecting significant undernutrition in a study popu-
lation. In both instances the reference population and
the study population should be of the same ethnic mix
insofar as possible.

Until recently, reference values on a randomly selected
sample, representative of the general population, were

not available. The most commonly utilized values, the
"Harvard (and Iowa) standards" of Stuart and Meredith (7),
were drawn from special studies conducted several decades
ago on small numbers of relatively well-nourished children.
While they have proven to be most useful as a baseline
against which to make relative comparisons of populations,
these standards cannot be considered to be normative

values for children in the United States today.

Recent studies on large and representative samples of
certain age segments of the entire United States popula-
tion have provided more appropriate reference values for
children 2-18 years. The values utilized in the CDC
nutritional surveillance system are derived from the Fels
Growth Study for ages 0 to 2 years (8), the National Pre-
School Survey for ages 2 to 6 (2), and the National Health

%;aTégation Surveys, Cycles II and III, for ages 6 to 18
,10).

These reference populations are discussed more fully in
the recommendations of the Committee on Nutrition Advisory
to CDC, Food and Nutrition Board National Research Council
(6). Curves based on these populations and a discussion

of these curves will be presented i
report., P n a future surveillance

He?oglobin and hematocrit: for the CDC surveillance system,
vidues for these measures, below which individuals are con-
sldered to be anemic, are adapted from reference values of
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the WHO group of Experts on Nutritional Anemias (11) and
the Ten-State Nutrition Survey (1).

b) Methods of Comparison

(1) Height (or length) and weight: although height and weight
are by far the two most used and most useful body measures,
there is considerable lack of agreement on how best they
should be expressed, in relation to each other and to
chosen reference values.

The CDC surveillance system employs three commonly utilized
relationships expressing height or weight. The two which
are considered to be most useful are height for age (a
measure of shortness-tallness), and weight for height (a
measure of thinness-fatness). The third measure, weight
for age, although extensively employed in the past, 1s of
limited usefulness. It provides no information beyond that
provided by the first two. By itself, it may be misleading
in certain cases as it reflects weight, height, and linear
growth. Height for age is the ratio of height observed to
height expected, for that age and sex. Similarly, weight
for age is the ratio of weight observed to weight expected,
for that age and sex. Weight for height is the ratio of
weight observed to weight expected, for that height and sex.
Each of these three indices is employed in the CDC system
by comparing observed percentile values in relation to
reference percentile values.

For each individual who is weighed, measured, and entered
into the surveillance system, 'standardized' heights and

weights are computed, and are expressed either as percen-
tiles or as percentages of the reference median.

For expressing the data as percentiles, each person's place
in the percentile distribution of the reference population
is calculated by interpolation, between smoothed curves
fitted to the Sth, 10th, 25th, 50th, 75th, 90th, and 95th
percentiles for height for age, weight for height, and
weight for age. In evaluating a study population, compari-
son is made of the percentages of that population which
falls between certain percentiles, usually the lower 5 or
10, or the upper 5 or 10, of the reference population.

Such comparisons are made for each of the three indices,
and may be displayed in either tabular or graphic form.

In reporting data as percentages of the reference median,
the observed height or weight, in these three indices, is
expressed as the arithmetic percentage of the appropriate
reference median height or weight.
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(2)

Weight for height is an excellent indicator of recent
undernutrition, (or of overnutrition and overweight),
although it cannot indicate whether a person is appro-
priately tall or short for his or her age. But it does
indicate the appropriateness of the relationship be-
tween body mass and body length, which is relatively
independent of age. These two characteristics make this
measure particularly useful in identifying children who
have been exposed to relatively recent undernutrition or
overnutrition. In the nutrition surveillance system,
individuals whose weight for height is below the 5th
percentile of the reference population will be identi-
fied as potentially acutely undernourished and those
above the 95th percentile as being potentially obese.

Height for age is the best indicator of long-term under-
nutrition, if it has been of sufficient severity and
duration to have caused stunting of growth. In this
country where exact ages are usually known and famine

is not a problem, it is the most helpful measure in
detecting the short stature which may result from chronic
undernutrition in children, or thelr mothers. 1In the
nutrition surveillance system those whose height for

age is below the S5th percentile of the reference popu~
lation will be identified as having been subjected to
possible long-term undernutrition. The third measure,
weight for age, combines in one figure the relatively
precise information provided by height for age, and
weight for height, and as previously mentioned, may
sometimes by itself be misleading. For example, weight
for age figures will not have the same connotation in
children with stunted stature, whether they be nutri-
tional dwarfs or genetically short. Their weight for
age will necessarily be low if their body mass is normal
for their height, while their weight for age will be

normal only if they are overweight in relation to their
height.

Hemoglobin and hematocrit: with these measurements it is
most useful to array the data as percentage distributions

at successive 0.5 gm% intervals for hemoglobin and at 1.0%
intervals for hematocrit.

These data are also analyzed in this CDC surveillance

system by percentages of the population

at var
intervals, s ious age

below the following specified levels:
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Hemoglobin Hematocrit

6 through 23 months, both sexes 10.0% 31.0%
2 through 5 years, both sexes 11.0 34.0

6 through 14 years, both sexes 12.0 37.0

15 years and over, males 13.0 40.0

15 years and over, females, non-

pregnant 12.0 37.0

15 years and over, females, pregnant 11.0 34.0

The cutoff points used to define groups with potential nutri-
tion problems have been derived from consultation with many
individuals and professional groups. It is clear to us that
there are differences of opinion among workers in the field
and that the clinical implications of these cutoff points are
not well known. As new data become available which would
dictate a change in the cutoff (referral) values, considera-
tion will be given to modifying the reference values used in
the nutrition surveillance system.
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Nutrition Surveillance in Louisiana: A Review of the First Year's Experience

Summary

During 1973 and 1974, the Nutrition Section of the Louisiana Health and
Social and Rehabilitation Services Administration developed one of the
most comprehensive nutrition surveillance programs in the United States.
The program is based upon data collected from the State's Early Periodic
Screening, Diagnosis, and Treatment (EPSDT) Program which was set up to
screen children for the Title XIX (Medicaid) Program. The data on height,
weight, age, ethnic group, sex, address, hemoglobin, and/or hematocrit
are abstracted from the clinic records by clerks in local health units

and sent to the Center for Disease Control through the State Nutrition
Section.

The Louisiana program has allowed specific comparisons and contrasts

among individual parishes, municipalities, and geographic regions within
the State. Considerable differences have been found between these

various geographic sub-units which cannot be fully explained by differences
in ethnic group composition. These data are proving useful to both State
and local public health authorities in pinpointing pockets of nutritional
deficiencies, and planning remedial action. While the ability of the

State program to provide data on small geographic sub-~units is very im-
portant, only Statewide data will be reported here because of the limited

usefulness of the data on geographic differences to nutritionists outside
of the State of Louisiana.

Standard tables have been prepared for the use of both State and local
health department personnel regarding the prevalence of low hemoglobin

by age and ethnic group, low height for age by ethnic group and sex, low
weight for age by ethnic group and sex, and low weight for height by ethnic
group and sex. These Louisiana data have been analyzed using Stuart-
Meredith reference data. Finally, the Louisiana data have permitted tabu-
lation of the degree of stunting and/or wasting in preschool-age children
by ethnic group according to the method proposed by Waterlow (13). These
data have highlighted a previously unappreciated nutritional problem,
specifically the overweight and potentially obese but stunted child.
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Findings

Table 1
Mean and Percent of White Children with Low Hemoglobin
By Age Groups - Louisiana, 1973
Reporting Period
Jan. - June July - Dec. Total

No. No. % No. No. % No. No. %
Age Group (Yrs.) Exam. Mean low Low Exam, Mean Low Low Exam, Mean Low Low
<1 9% 12,2 3 3.2 97 12.1 2 2.1 192 12,1 5 2.6
1 107 11,7 7 6.5 146 11.5 22 15.1 253 11,6 2% 11.5
2 -5 576  12.2 59 10.2 640 12,2 82 12.8 1,216 12,2 141 11.6
6 -9 17 1.8 9 52.9 422 12.7 88 20,9 439 12,7 97 22.1
Total 795 1.1 78 9.8 1,305 12,3 194 14.9 2,292 12.2 272 11,9
Table 2

Mecan and Percent of Black Children with Low Hemoglobin
By Age Groups - Louisiana, 1973

Reporting Period
Jan. - June July - Dec. Total
No. No. = No. No. % No. No. %
Age Group (Yrs.) Exam. Mean Low _ Low Exam. Mean Low Low Exam, Mean Low Low
« 513 11.3 63 12.3 523  11.5 63 12.0 1,036 11.4 126 12.2
1 85 10.9 188 22.0 855 10.9 150 17.5 1,709 10.9 338 19.8
2-5 3,952 11.7 897 22,7 3,567 11.8 691 19.4 7,519 11,7 1,588 21.1
6 =9 143 11.3 70 49.90 1,985 12.1 773 38.9 2,128 12.1 843 39,6
Total 5,462 11.5 1,218 22.3 6,930 11.7 1,677 24.2 12,392 11.6 2,895 23.4

Tables 1 and 2 indicate the percent of children screened with low hemoglobin
values, by age and ethnic group. These tables show considerably lower pro-
portions of low hemoglobins in white than in black children. Since all child-
ren were eligible for Medicaid, it is doubtful that socio-economic status
alone explains these differences. Perhaps dietary differences between the

two ethnic groups may be responsible for this difference. The increasing
prevalence of low hemoglobin with age, and particularly the large increase

in the 6-9 year age group over the 2-5 year age group may represent a dietary
Problem, but may also reflect the inadequacies of the currently accepted norms
for hemoglobin in the various age groups.
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rable ¢
Percontace Distrihetfor of beigbt tar e fv Por pa b Pt hinde ey
Fer Bavs Unider Nine Years ot Aye - foulsia . o e.ilance, 19 »
white dincK Total
He, for Are Jau, - June July - Lec, Jan. - June Juiy - Dec, Jau, - Juve July - Lec,
Perceat:ile Cunml.’ Curl. i . Cuml.” fiurl. Curi. . Curml,

- 5th 2.8 2205 <31 &k lo.6 14,0 5.9 15,9 ).2.:5 1965 125 17.6
Sth - Yeh 1.6 33.4 4,4 33,5 7.3 24,1 6,4 2255 7.9 29,4 62 24,1
10th - l4ch 6.0 39.4 5.1  Jk.e }.6 27,7 3.8 26,1 L S 4.0 8.1

> l4th 60,7 100,49 6l.d 100.0 72,5 100,40 73.4 1000 70.6 1600 71:9 10U,

No . Measured 521 720 3,280 1,798 3 By, 4,524
Table &
Percentage Distribntton of Heleht tor Age Ly Poetceotlivs by Ftlamis Crouwp
For Girls Under Nine Years aof Apge - Louifsiana Surveillance, 1973
White Black Totsl

Ht. for Age Jan, - June July - Dec. Jaon, - June July - Dec. Jan. - June July - Dec.
Percentile € Cunl. Cual .t Cuml .’ Cuml . ¥ Cuml., " % Cuml,’,
“5th 13.1 la.1 21 215 1.8 5 B )it [y 1) oy 12,0 12.6 1435.:2 13.2
5th - 9th 9.0 Jil) iZ.1 .6 7 19.1 %4 17.6 5 20.1 6.8 20,0
10th - l4th 6.5 33.6 %) 9.5 7 438 4 222 9:4 25,1 4.8 24.8

>1l4ch bbh.< JRRS Y] ol n 1.1,0 in,2 )00,n Ti.8 1000 Jaux 100,0 75.1 100.0
No. Measured 09 nYL 3, S 3, 7ob 3,010 4,400

Tables 3 and 4 present the percentages of children in the lower height for
age percentiles by ethnic group and sex. These data indicate a higher pro-
portion of white than black children being smaller than accepted growth
standards, which confirms the finding of several other nutrition surveys
that American blacks tend to be slightly taller in the pediatric age group
than American whites. At present we have no explanation for the increased
number of male children over female children failing to achieve at least the
fifth percentile of accepted growth standards. These data are in agreement
with data from the other four States in the Nuntrition Surveillance Program.
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Table 5
Percentage Distribution of Weight for lefght by Percentiles by Ethnic CGroup
For Boys Under Nine Yeurs of Age - louisiana Surveillance, 1973
White Black Total
Wt, for Ht. Jan. - June July - Dec. Jan, - June July - Dec. Jan, - June July - Dec.
Percentile 7 Cuml, % Cuml , Cuml, ) Cuml, Cuml . Cuml,.%
5th 2.7 &2l & 2, 3.7 3.7 3.5 3.5 3.6 3.6 3.3 3.3
5th - 9th 5.0 7.7 3. 5.5 4.0 7.7 4.8 8.3 4.2 7.8 4.5 7.8
10th - l4th .7 10.4 3 9.1 3.3 11.0 4.0 12.3 3.2 11.0 3.9 1.7
> l4th 89.6 100.0 91.0 100,0 89.0 100,0 87.7 100,0 9.0 106.0 88.3 100.0
No. Measured 519 723 1,267 3,786 3,786 4,509
Table 6
Percentage Distribut ion of Weight tor lleight by Percentiles by Fthnic Group
For Girls Under Nine Years of Age - Louisiana Surveillance, 1973
White Black Total
Wt. for Ht. Jan., = June July = Dec. Jan. - June July - Dec. Jan. - June July - Dec.
Percentile A Cuml, Cuml,’ Cuml.% % _ Cuml.% 7. Cuml.% 7 Cuml . %
* 5th 3.0 3.0 Z.y 2.0 3.0 3.0 3.4 3.4 3.0 3.0 3.2 3.2
5th - 9th 4.7 1.7 4,5 6.8 4.9 7.9 7.0 10.4 4.9 7.9 6.6 9.8
10th - l4th 4.5 12.2 &8 11,3 4.9 12.8 9.5 159 4.9 12.8 53 15.1
»14th 87.8 100.0 88.6 100.0 87.1 100.0 84.1 100.0 87.3 100.0 84,8 100.0
No, Measured 507 640, 1,296 3,75 3,803 4,444

Tables 5 and 6 present data on the percent of Louisiana children in the lower
percentiles of weight for height by ethnic group and sex. It is generally
accepted that weight for height is relatively independent of age, and is a
sensitive indicator of acute protein-calorie malnutrition. Despite the fact
that large numbers of Medicaid-eligible children in Louisiana fail to attain
accepted growth standards as measured by weight for age or height for age,
the number of children below accepted standards of weight for height are, if
anything, lower than in the reference populations. This indicates that Louisiana
children with growth failure are suffering from relatively prolonged exposure
to poor nutrition, rather than acute starvation or sufficiently acute calorie
deficit to create a wasted or starvation-type of malnutrition.
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Table 7
Percentage Distribution of Weight for Aze by Perceatiles hy Ethnic Sroup
For Boys Under Nine Years of Age - Louisiana Surveillance, 197}
White Black Total e
we, for Age Jan, - June July - Dec. Jan, - Jun.e J:.nly Dece.. J:m. - June J\:x) Vc f\ygl.
Percentile x5 Cuml.% %, Cuml,’ 7 Cuml.’. . Cuml.% 5 Cuml, uml .
< 5th 9.8 9.8 13:2 13.2 92.3 953 10.8 10.8 9.6 9.5 112 1l
S5th - 9¢th 8.3 18.1 10.7 23.9 6.7 16.0 7.6 18.4 6.9 16,3 8.1 |
10th = lé4th [N 225 6.2 LDINY 4,2 2u,.2 58 23.6 4.2 20,0 5.4 2% *
»l4th 77.5 100.0 69.7 100.0 80.0 100.u 76,3 100.,0 9.5 100,40 75.6 1Ay,
No. Measured 521 726 3,280 3,798 3,801 4,524
Table 8
Percentage Distribution of Weight for Age by Percentiles bv Ethnic Group
For Girls Under Nine Years of Age - Louisiana Surveillance, 1973
white Black Total
Wt. for Are Jan. - June July - Dec. Jan, - June July - Dec. Jan, - June July - Dec.
Percentile % Cuml . % % Cuml.% % Cuml.% % Cuml .% % Cuml.%Z % Cunl.%
< 5th 12.2 1252 15.4 15.4 8.7 8.7 10.1 10.1 9.1 91 10.9 10.9
5th - 9th 10.6 22,8 .7 4 9.4 18.1 9.1 19.2 9.6 18.7 9.5 20.4
10th - lath 5.9 28,7 6.2 33.3 ShD 23,6 9.7 24,9 5: 9 24,2 5.8 26.2
> lath 71.4 100,90 66,8 100.0 76.4 100,0 75,1 100,0 75.8 100.0 73.8 100.0
No, Meaaured 509 694 3,308 3,766 3,815 4,460

Tables 7 and 8 present data on the low weight for age percentiles of Louisiana
children by ethnic group and sex. These data indicate that black children
have somewhat less growth deficit as measured by weight than do whites, so

that they are both taller and heavier for their age than are similar whites.
However,

these data also reconfirm th
oyl at there are significant numbers of both

white lower socio-economic children in Louisiana wh
o are failing to
meet accepted growth standards. :

A large percentage of this excess of short
and light children is probably due to an inadequate diet.
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Table 9
Clagsificarion According to Degrees of Undernutrition and Retardation
Percentage Distribution of White Children 1 Thru 5 Years of Age
Louisfana Surveillance Data - 1973
Height for Age
Grade 0 1 2 3 Total
weight for Height % Std. > 95 95-90 30-85 < 85
frade %.Sed; No % No. % No. % No. YA No, %
» D 66 3.7 14 0.8 9 0,5 28 1.6 117 6.6
120-90 1,040 58.8 356 20.1 55 3.1 15 0.8 1,466  B82.9
90-80 112 6.3 42 2.4 10 0.6 1 0.1 165 9.3
2 80-70 12 0.7 -3 0.2 1 0.1 Q 0.0 16 0.9
3 < 70 3 0.2 2 0,1 (o] 0.0 0 0.0 > 0.3
Total 15233 69.7 417 23.6 75 4.2 44 2.5 1,769 100.0
Table 10
Classification According to Degrees of Undernutrition and Retardation
Percentage Distribution of Black Children 1 Thru 5 Years of Age
Louisiana Surveillance Data - 1973
Height for Age
Grade 0 1 2 B Total
Weight for Height %  Std. >95 95-90 90-85 <85
Grade % Std. N, % No. % No. % No. % No. %X
>120 245 2.3 73 0.7 49 0.5 145 1.3 512 4.8
0
120-90 7,252 67,6 1,146 10.7 166 1.6 57 0.5 8,621 80.4
1 90-80 1,130 10.5 224 2.1 48 0.5 20 0.2 1,422 133
2 80-~70 114 1,1 13 0.1 6 0.1 3 0.0 136 1.3
3 <70 32 0.3 2 0.0 0 0.0 0 0.0 34 0.3
Total 8,773 81.8 1,458 13.6 269 2.5 225 2.1 10,725 100.0

Tables 9 and 10 express the anthropometric data on some 10,000 Louisiana
children in the preschool-age group in a grid according to the manner of
Waterlow. This concept was developed by Seone and Lathem (12) and Waterlow
(13), for combining height for age and weight for height data as a cross-
tabulation, to delineate clearly the distribution in a population of the
several forms of chronic and acute malnutrition whether undernutrition or
overnutrition. This table gives the distribution of children in various
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substandard height for age categories (stunted) by these in various weight
for height categories (underweight) or in the category over 120 percent of
standard (overweight). This type of presentation has been particularly
useful in famine, and in situations of gross undernutrition in developing
countries, where large numbers of children are found to be both stunted and
wasted. For this reason, large numbers appear in the cells in the lower
right hand corner of the grid. To our knowledge these data from Louisiana
represent the first time in which overweight children have been included in
such a Waterlow type grid. The data indicate that nearly one-third of
Louisiana children who can be considered overweight by the criterion of
being greater than 120 percent of normal weight for height, are also ab-
normally small in that they are less than 90 percent of accepted height for
age. Of the total number of children, only about 6 percent are less than
90 percent height for age. This indicates the claim that most overweight
and probably obese children are getting sufficient nutrition to enable them
to meet accepted growth standards is not necessarily valid. Considerable
numbers of children in the lower socio-economic white and black population
of Louisiana are receiving sufficient calories to enable them to be over-
weight, and yet have sufficiently poor overall nutrition so that they do
not grow as well as they should The Nutrition Section is planning to do

further studies to determine the nature of the nutritional defects in these
children.

Conclusions

The conclusions which can be drawn from these simple comparisons of height,
weight, age, and hemoglobin in Louisiana children with reference standards
and data from reference populations, have profound implications. The State
Nutrition Section is planning to use these data to plan intervention pro-
grams, and bring appreciation of marginal nutritional defects to the atten-
tion of the families of affected children, and to the medical care authori-
ties controlling the clinical aspects of the Medicaid program.
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